Some discussion is given of the relevance of this result to experiments on small H -D particles in liquid helium.
I N T R O D U C T I O N
Our interest in the motion of a heated sphere moving steadily in He II was motivated by a desire to see if a hydrodynamic explanation for the creation of ion-vortex ring complexes 1 could be formulated. Our interest was further stimulated by the work of Hall, z who measured the reaction pressure in counterflow, and by the heat-torque work of Penney, 3 Hunt, 4 and Payne 5 who demonstrated that super-to normal-fluid conversion can give rise to additional forces on a body immersed in He II.
Basically, the problem is to solve the Navier Stokes equation for the normal fluid using modified boundary conditions which are brought about by the outward flow of normal fluid from the sphere. In order to take account, at least approximately correctly, of the inertia of the fluid we use the technique of Oseen, 6 which means we must confine ourselves to a low Reynolds number R; that is, R = 2aU/v n < 1, where a isthe radius of the sphere, U is the sphere's speed, and Vn is the kinematic viscosity of the normal fluid.
Needless to say, the solution of the problem has already been worked out by Lamb 7 for the case of regular viscid boundary conditions. The difference between the Oseen and Stokes solutions for the motion of a steadily moving sphere has been made readily apparent by Batchelor. 8 Briefly, the difference resides in the behavior of the fluid at infinity. In the Stokes solution the flow is *Work supported in part by the U.S. Atomic Energy Commission. B.E. Springer symmetric about a plane passing through the center of the sphere and perpendicular to its motion, and is everywhere outward. In the Oseen solution the symmetry no longer exists and at large r the flow is radially outward except for a wake described by a paraboloid of revolution where the flow is inward. Both solutions yield the Stokes formula for the drag, 6~av,p,U, where p, is the normalfluid density. This drag is, in fact, equal to p,U times the inward volume flux in the wake at large r. From this point of view it is easy to see why the drag should be modified if we heat the sphere to produce counterflow.
Lastly, the counterflow also modifies the pressure distribution over the sphere due to the inviscid superfluid.
T H E OSEEN S O L U T I O N
We start with the Navier-Stokes equation for an incompressible fluid, in which the motion of the sphere is steady in time.
( 1) where V, is the normal-fluid velocity evaluated in a coordinate system fixed in the fluid, and P is the pressure. We take the sphere to be moving with velocity -Ui, where i is a unit vector in the x direction (which is also the 0 = 0 direction), and U is the speed of the sphere. For slow, steady motion we may approximate OV,/~?t by Ui. VV,. Neglecting terms 0(V2), we obtain
Notice that the equation so obtained is equivalent to stopping the sphere and treating the fluid as moving by it, when V, is a small correction to the fluid velocity at large distances. Equation (2) 
